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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a technique for making resist 
patterns finer without depending on a short-wavelength light, such as 
ArF light (wavelength 198 nm). 

SOLUTION: A positive resist 12 is first applied on a film 10 to be 
formed. Next, the positive resist is exposed by using a prescribed 
mask 1 4. The patterns of the mask are transferred to the positive 
resist by exposing the positive resist via the mask Next, the positive 
resist is developed to form temporary resist patterns 12a, Hole 
patterns 16a are formed in the positions of the temporary resist 
patterns corresponding to the opening parts b of the mask. The 
temporary resist patterns are baked after development. The 
temporary resist patterns are deformed by this baking, by which the 
resist patterns 12b are formed. The baking of the resist is intrinsically 
carried out for the purpose of removing the residual solvent and 
residual moisture but in this embodiment, the baking is executed at a temp, higher than the temp, of the 
ordinary baking for the purpose described above. The baking is executed at a temp, higher than usual in such 
a manner to reduce the size of the temporary resist patterns. Consequently, the bore of the hole patterns is 
reduced and the novel hole patterns 16b are formed. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A formation method of a resist pattern characterized by comprising the following. 

A process of applying resist on a film to be processed. 

A process of exposing said resist using a predetermined mask, 

A process of developing said resist and forming a temporary resist pattern. 

A process of changing said temporary resist pattern and forming a resist pattern by performing bake after 
development at a residual solvent and a temperature higher than the usual bake aiming at removal of residual 
water. 

[Claim 2]A formation method of a resist pattern performing bake after said development at temperature of 
the range of 120 ** - 130 ** in a formation method of the resist pattern according to claim 1. 
[Claim 3]A formation method of a resist pattern characterized by comprising the following. 
A process of applying a positive resist on a film to be processed. 

A process of performing 1st exposure of said positive resist using a predetermined mask. 

A process of developing negatives, removing an exposed part of said positive resist, and forming a temporary 

resist pattern. 

A process of performing 2nd exposure that exposes said temporary resist pattern imperfectly, and a process 
of performing bake, changing said temporary resist pattern, and forming a resist pattern. 

[Claim 4]A formation method of a resist pattern performing said 2nd exposure in a formation method of the 
resist pattern according to claim 3 at the time of execution of bake after said development. 
[Claim 5]A formation method of a resist pattern characterized by comprising the following. 
A process of applying a positive resist on a film to be processed. 

A process of performing 1st exposure of said positive resist using a predetermined mask 

A process of developing negatives, removing an exposed part of said positive resist, and forming a temporary 

resist pattern. 

A process of performing 1st bake at a residua! solvent and a temperature higher than the usual bake aiming 
at removal of residual water, changing said temporary resist pattern, and forming a resist pattern, A process 
of performing 2nd exposure that exposes said resist pattern thoroughly, and a process of performing a 
residual solvent and 2nd bake aiming at removal of residual water. 



[Claim 6]A process of applying a positive resist on a film to be processed, and a process of performing 1st 
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exposure of said positive resist using a predetermined mask, A process of developing negatives, removing an 
exposed part of said positive resist, and forming a temporary resist pattern, Bake is performed at a residual 
solvent and a temperature higher than the usual bake aiming at removal of residual water, A formation 
method of a resist pattern deterring modification of the temporary resist pattern concerned and forming a 
resist pattern by performing 2nd exposure that exposes said temporary resist pattern thoroughly during 
execution of said bake including a process made to transform said temporary resist pattern. 
[Claim 7]A process of applying a positive resist on a film to be processed, and a process of performing 1st 
exposure of said positive resist using a predetermined mask, A process of developing negatives, removing an 
exposed part of said positive resist, and forming a temporary resist pattern, Bake is performed at a residual 
solvent and a temperature higher than the usual bake aiming at removal of residual water, Said temporary 
resist pattern including a process to change during execution of said bake, A formation method of a resist 
pattern deterring modification of the temporary resist pattern concerned and forming a resist pattern by 
performing 2nd exposure that exposes said temporary resist pattern imperfectly, and performing 3rd 
exposure that exposes said temporary resist pattern thoroughly further. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the formation method of the resist pattern in the photo 

lithography process of a semiconductor manufacturing process. 

[0002] 

[Description of the Prior Art]In semiconductor manufacture, photolithographic technique is generally used 
as an element or a pattern formation method of wiring. Photo lithography patterns using exposure devices, 
such as a stepper, to the photoresist applied on the substrate. It is required in connection with high 
integration and minuteness making of LSI in recent years that a more detailed resist pattern should be 
formed. For this reason, instead of i line (wavelength of 365 nm) of a mercury lamp, the deep UV (ultraviolet) 
light (wavelength of 248 nm) of a KrF excimer laser is beginning to be applied as exposing light for forming a 
resist pattern. Formation of a thereby more detailed resist pattern is being attained. 
[0003] However, the conventional resist for i lines does not have high sensitivity 248 nm near the light 
wavelength. Therefore, the resist for exclusive use which has high sensitivity in the wavelength area of deep 
UV light must be used. Now, the chemical amplification type positive resist is marketed as resist which has 
high sensitivity comparatively in a deep UV wavelength area. It is thought that the predominance of the 
sensitivity of this type of resist continues not to change, therefore becomes the mainstream of resist. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the demand of the minuteness making of the further 
pattern continues to be made, and it is expected that a limit comes also to the pattern formation method 
using an above-mentioned KrF excimer laser and chemical amplification type positive resist someday. 
Utilization of the exposure technology using short wavelength light, such as ArF light (wavelength of 198 nm), 
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is not in prospect at present. Therefore, it is necessary to consider the minuteness making technique of a 
resist pattern newly without depending on the short wavelength formation of such exposing light 
[0005] 

[Means for Solving the Problem]Then, a process of applying resist on a film to be processed according to the 
formation method of a resist pattern of this invention, A process of exposing resist using a predetermined 
mask, and a process of developing resist and forming a temporary resist pattern, By performing bake after 
development at a residual solvent and a temperature higher than the usual bake aiming at removal of residual 
water, a temporary resist pattern is changed and a process of forming a resist pattern is included. 
[0006]Thus, a temporary resist pattern can be changed by performing bake after development. This is 
because scarce resist becomes bored by heat resistance in response to heat (this phenomenon is called a 
heat flow.). For example, in a hole pattern formed in resist, resist parts around a hole melt in a hole, and a 
caliber of a hole contracts. Thus, a pattern size of a temporary resist pattern can be made to reduce by bake. 
And since it produces uniformly in each portion, reduction of this pattern size is not dependent on a pattern 
(shape). 

[0007]A reduction amount of a pattern size is controllable by temperature of bake. As mentioned above, 
bake after development is good to carry out at a residual solvent and a temperature higher than the usual 
bake aiming at removal of residual water. 

[0008]For example, it is common to perform the usual bake at about 90 ** to chemical amplification type 
positive-resist TDUR-P7 by TOKYO OHKA KOGYO CO., LTD. (trade name). However, when aiming at 
reduction of a pattern size, it is preferred to perform bake after development at temperature of the range of 
1 20 ** - 1 30 **. 

[0009] A process of applying a positive resist on a film to be processed according to the formation method of 
a resist pattern of this invention, A process of performing 1st exposure of a positive resist using a 
predetermined mask, A process of developing negatives, removing an exposed part of a positive resist, and 
forming a temporary resist pattern, a process of performing 2nd exposure that exposes a temporary resist 
pattern imperfectly, and a process of performing bake, changing a temporary resist pattern and forming a 
resist pattern are included. 

[0010]Thus, 2nd exposure is performed to a non-exposed part, i.e., a temporary resist pattern, after the 1st 
exposure. In this 2nd exposure, if it is made to perform full exposure of a suitable light exposure with light of 
suitable wavelength, the heat resistance of a temporary resist pattern will improve. Therefore, the amount of 
reduction in size of a temporary resist pattern to change of temperature of bake becomes small Therefore, 
the amount of reduction in size of a pattern is controllable by the 2nd exposure and bake. 
[0011 ]In a formation method of a resist pattern of this invention, it is good preferably to perform 2nd 
exposure at the time of execution of bake after development. 

[0012]Since the 2nd exposure will be completed within bake time if it does in this way, a throughput does not 
fall. 

[001 3] A process of applying a positive resist on a film to be processed according to the formation method of 
a resist pattern of this invention, A process of performing 1st exposure of a positive resist using a 
predetermined mask, A process of developing negatives, removing an exposed part of a positive resist, and 
forming a temporary resist pattern, A process of performing 1st bake at a residual solvent and a temperature 
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higher than the usual bake aiming at removal of residual water, changing a temporary resist pattern, and 
forming a resist pattern, A process of performing 2nd exposure that exposes a resist pattern thoroughly, and 
a process of performing a residua! solvent and 2nd bake aiming at removal of residual water are included. 
[0014]Thus, 1st bake is performed for the purpose of reduction in size of a pattern, and 2nd exposure is 
performed continuously. Since a resist pattern formed of the 1st bake is thoroughly exposed in this 2nd 
exposure, modification of a pattern does not arise in the 2nd bake performed next. That is, in this 2nd bake, 
removal of a residuai solvent and residual water which are contained in a resist pattern can be aimed at. 
Thus, the amount of reduction in size of a pattern is controllable by temperature and time of the 1st bake. 
[001 5]A process of applying a positive resist on a film to be processed according to the formation method of 
a resist pattern of this invention, A process of performing 1st exposure of a positive resist using a 
predetermined mask, A process of developing negatives, removing an exposed part of a positive resist, and 
forming a temporary resist pattern, Bake is performed at a residual solvent and a temperature higher than 
the usual bake aiming at removal of residua! water, By performing 2nd exposure that exposes a temporary 
resist pattern thoroughly during execution of bake including a process made to transform a temporary resist 
pattern, modification of the temporary resist pattern concerned is deterred and a resist pattern is formed. 
[0016]Thus, a temporary resist pattern is thoroughly exposed by performing 2nd exposure in the middle of 
bake. Therefore, the amount of reduction in size of a temporary resist pattern is controllable by baking 
temperature and time until it performs 2nd exposure from a bake start. After the 2nd exposure can perform 
bake continuously for the purpose of removal of a residual solvent and residual water which are contained in 
a resist pattern. Therefore, a throughput does not fall, 

[001 7] A process of applying a positive resist on a film to be processed according to the formation method of 
a resist pattern of this invention, A process of performing 1st exposure of a positive resist using a 
predetermined mask, A process of developing negatives, removing an exposed part of a positive resist, and 
forming a temporary resist pattern, Bake is performed at a residual solvent and a temperature higher than 
the usual bake aiming at removal of residual water, By performing 2nd exposure that exposes a temporary 
resist pattern imperfectly during execution of bake including a process made to transform a temporary resist 
pattern, and performing 3rd exposure that exposes a temporary resist pattern thoroughly further, 
Modification of the temporary resist pattern concerned is deterred and a resist pattern is formed. 
[0018]Thus, a temporary resist pattern is imperfectly exposed by performing 2nd exposure in the middle of 
bake. As a result, the heat resistance of a temporary resist pattern improves. Then, a temporary resist 
pattern is thoroughly exposed by performing 3rd exposure during execution of bake. Therefore, it is 
controllable by a light exposure [ in / for the amount of reduction in size of a temporary resist pattern / 
baking temperature and the 2nd exposure 1 and time until it performs 3rd exposure from a bake start. After 
the 3rd exposure can perform bake continuously for the purpose of removal of a residual solvent and 
residual water which are contained in a resist pattern. Therefore, a throughput does not fall. 
[0019] 

[Embodiment of the Invention]Hereafter, with reference to figures, it explains per this embodiment of the 
invention. The figure has only shown shape etc. roughly to such an extent that it can understand this 
invention. Numerical conditions, material, etc. which are indicated below are only a mere example. Therefore, 
this invention is not limited to this embodiment at all. 

5 



JP11 119443 

[0020][A 1st embodiment] This embodiment explains per 1st formation method of a resist pattern. Drawing 1 
is a sectional view with which explanation of the 1st formation method of a resist pattern is presented. In 
this method, the positive resist 12 is first applied on the film 10 to be processed ( drawing 1 (A)). The film 10 
to be processed is a film which patterns by etching which used the resist pattern. This resist pattern 
processes and forms the positive resist 12. As the positive resist 12, the chemical amplification type positive 
resist (TDUR-P7 by TOKYO OHKA KOGYO CO., LTD.) is used. By a spin coating method, the positive resist 
12 is applied to the upper surface of the film 10 to be processed, and is formed. In this example, the positive 
resist 12 of 10000 A (angstrom) thickness is formed. 

[0021 ] Next, the positive resist 12 is exposed using the predetermined mask 14 ( drawing 1 (B)). By exposing 
the positive resist 12 via the mask 14, the pattern of the mask 14 is transferred to the positive resist 12. 
According to this embodiment this exposure is performed using the KrF excimer laser light a. That is, it lets 
the opening part b of the mask 14 pass, and the positive resist 12 is irradiated with a laser beam with a 
wavelength of 248 nm. As a result, the portion of the positive resist 12 irradiated by the laser beam exposes. 
Therefore, the latent image reflecting the pattern of the mask 14 is formed in the positive resist 12 as a 
non-exposed part. What is necessary is just to set up suitably the physical relationship of the positive resist 
12 and the mask 14 according to various kinds of exposure systems. 

[0022]Next, the positive resist 12 is developed and the temporary resist pattern 12a is formed ( drawing 1 
(O). Alkaline aqueous solutions, such as TMAH solution, are used as a developing solution. This developing 
solution is made to immerse the film 10 which exposure ended to be processed, it dissolves selectively and 
the exposed part of the positive resist 12 is removed. Then, since the pattern corresponding to the latent 
image of the positive resist 12 remains on the film 10 to be processed, the temporary resist pattern 12a of a 
predetermined pattern is obtained. As shown in drawing 1 (C), the hole pattern 16a is formed in the position 
of the temporary resist pattern 12a corresponding to the opening part b of the mask 14. 
[0023]Bake of the temporary resist pattern 12a is performed after development. The temporary resist 
pattern 12a is changed by this bake, and the resist pattern 12b is formed ( drawing 1 (D)). Properly speaking, 
bake to resist is performed for the purpose of removal of a residual solvent and residual water. However, at 
this embodiment bake is performed at a temperature higher than the usual bake of the above-mentioned 
purpose. Thus, the size of the temporary resist pattern 12a is made to reduce by performing bake at a 
temperature higher than usual. That is, the caliber of the hole pattern 16a is made to reduce, and the new 
hole pattern 16b is formed. 

[0024] Drawing 2 is a graph which shows the bake time dependency of a pattern size typically. Time is taken 
along a horizontal axis, and a size is taken along a vertical axis and it is shown in it. The time tO is bake time 
of onset among a figure, and the time t1 is bake end time. The line segment a, b, and c shown in drawing 2 
and each of d show the temporal change of the pattern dimension value (aperture value of the hole pattern 
16b (16a)) when baking temperature is changed, respectively. The line segment a shows the dimensional 
change at the time of setting up the usual baking temperature. The line segment b, c, and d shows the 
dimensional change at the time of setting up temperature highly rather than the usual baking temperature. 
The line segment b r c r and d corresponds, when baking temperature is highly set up in this order. For example, 
when the baking temperature at the time of the usual bake shall be 90 **, at this embodiment, bake is 
performed at the temperature of 120 **, 125 **, or 130 **. In this case, the line segment a shows the 
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dimensional change at the time of 90 **, the line segment b shows the dimensional change at the time of 1 20 
**, the line segment c shows the dimensional change at the time of 1 25 **, and the line segment d shows the 
dimensional change at the time of 130 **. As shown in drawing 2 , a pattern size contracts with progress of 
time during bake execution. And the one where baking temperature is higher has the large reduction 
percentage of a pattern size so that clearly from contrast of each line segment. 

[0025] Drawing 3 is a graph which shows the baking temperature dependency of a pattern size. Baking 
temperature (** unit) is taken along a horizontal axis, and the range of 80 ** - 1 30 ** is shown with the 
graduation on it every 10 **. A pattern size (micrometer unit) is taken along a vertical axis, and the range of 
0.15 micrometer - 0.3 micrometer is indicated to be a graduation every 0.05 micrometer. In the graph, the 
caliber of the measured hole pattern 16b is made equivalent to baking temperature, and the white round sign 
has shown. Bake time (that is, it is equivalent to the time of (t1-t0).) was made into 60 seconds. 
[0026] Drawing 4 is a table showing the aperture value of the measured hole pattern 16b. Baking temperature 
and bake time are indicated in the 1st line of the table. And to the 2nd line of the table, corresponding 
measured value is indicated per mum. An aperture value at the time of "90 **60s" (that is, baking 
temperature is 90 ** and bake time is 60 seconds.) Namely, 0.269 micrometer, An aperture value is [ an 
aperture value ] 0.174 micrometer at the time of 0.245 micrometer and "125 **60s" (that is, baking 
temperature is 1 25 ** and bake time is 60 seconds.) at the time of "1 20 **60s" (that is, baking temperature 
is 120 ** and bake time is 60 seconds.). 

[0027]Therefore, the one where baking temperature is higher has a large speed of the reduction of a pattern 
size so that clearly from drawing 3 and drawing 4 . It is preferred for the bake after this development to carry 
out for example at the temperature of the range of 120 ** - 130 **. 

[0028]As explained above, the reduction amount of a pattern size is controllable by baking temperature. It 
does not depend for this amount of reduction in size on the shape of the hole pattern 16a after development. 
That is, it does not depend for the reduction amount of the pattern size of the hole pattern 16b on the 
pattern size of the mask 14. 

[0029] Drawing 5 is a graph which shows the relation between a mask size and a pattern size. A mask size 
(micrometer unit) is taken along a horizontal axis, and the range of 0.2 micrometer - 0.5 micrometer is 
indicated to be a graduation every 0.05 micrometer. This mask size is a value of the caliber of the opening 
part b of the mask 14 shown in drawing 1 (B). A pattern size (micrometer unit) is taken along a vertical axis, 
and the range of 0 micrometer - 0.6 micrometer is indicated to be a graduation every 0.1 micrometer. The 
measured pattern size is a value of the caliber of the hole pattern 16b shown in drawing 1 (D). 
[0030]It is asking for the relation between a mask size and a pattern size from different baking temperature, 
respectively, A white round sign is a measurement result when baking temperature is 90 ** among a figure. 
Each white round sign is mutually combined by the line segment a, and it has expressed. A square sign is a 
measurement result when baking temperature is 120 **. Four angle each signs are mutually combined by the 
line segment b, and it has expressed. A triangular sign is a measurement result when baking temperature is 
125 **. Three angle each signs are mutually combined by the line segment c, and it has expressed, A reverse 
triangular sign is a measurement result when baking temperature is 130 **. Each reverse triangular sign is 
mutually combined by the line segment d, and it has expressed. Both the bake time of each bake is 60 
seconds. 
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[0031] Drawing 6 is a table showing the aperture value of the measured hole pattern 16b. Baking temperature 
and bake time are indicated in the 1st line of the table. The mask size value (micrometer unit) is indicated to 
the 1 st row of the table. And the measured value of the pattern size is written per mum, respectively in each 
column to which it corresponds after the 2nd line of a table, and the 2nd row. 

[0032]Therefore, as shown in drawing 5 and drawing 6 , it turns out that a pattern size and a mask size have 
a relation of direct proportion mostly. And it is not based on baking temperature but the rate of change of 
the pattern size to a mask size becomes almost fixed. Therefore, it does not depend for the reduction 
amount of a pattern size on the difference in some mask size. 

[0033]It seldom depends for the reduction amount of a pattern size also to the difference in an exposing 
condition, etc. For example, a pattern size has a small dependence over the focus at the time of exposure 
(distance between the focus of exposing light, and resist). Drawing 7 is a graph which shows the relation 
between a focus and a pattern size. A focus (micrometer unit) is taken along a horizontal axis, and the range 
of -0,5 micrometer - 1 micrometer is indicated to be a graduation every 0.5 micrometer. A pattern size 
(micrometer unit) is taken along a vertical axis, and the range of 0 micrometer - 0.3 micrometer is indicated 
to be a graduation every 0.05 micrometer. 

[0034]It is asking for the relation between a focus and a pattern size from different baking temperature, 
respectively. A white round sign is a measurement result when baking temperature is 90 ** among drawing 7 . 
Each white round sign is mutually combined by the line segment a, and it has expressed. A square sign is a 
measurement result when baking temperature is 120 **. Four angle each signs are mutually combined by the 
line segment b, and it has expressed. A triangular sign is a measurement result when baking temperature is 
125 **. Three angle each signs are mutually combined by the line segment c, and it has expressed. Both the 
bake time of each bake is 60 seconds. 

[0035] Drawing 8 is a table showing the aperture value of the measured hole pattern 16b. Baking temperature 
and bake time are indicated in the 1st line of the table. The focus value (micrometer unit) is indicated to the 
1st row of the table. And the measured value of the pattern size is written per mum, respectively in each 
column to which it corresponds after the 2nd line of a table, and the 2nd row. 

[003 6] Therefore, as shown in drawing 7 and drawing 8 , the pattern size is almost constant to change of a 
focus. That is, change of the pattern size by the difference in a focus is small. Therefore, a pattern size can 
be made to reduce according to the method of this embodiment, without harming the margin to the focus 
and light exposure in a process conventionally. And in the method of this embodiment, since setting out of 
baking temperature is only conventionally changed to a process, it is not necessary to change an equipment 
configuration. Therefore, a throughput does not fali. 

[0037] [A 2nd embodiment] Next, it explains per 2nd formation method of a resist pattern. With reference to 
drawing 1 (A) - (C) and drawing 9 , it explains about the process of this 2nd formation method, Drawing 9 is a 
sectional view with which explanation of the 2nd formation method is presented. 
[0038] First, the positive resist 12 is applied on the film 10 to be processed ( drawing 1 (A)). Next, 1st 
exposure of the positive resist 12 is performed using the predetermined mask 14 ( drawing 1 (B)). Next, 
negatives are developed, the exposed part of the positive resist 12 is removed, and the temporary resist 
pattern 12a is formed ( drawing 1 (C)). The hole pattern 16a is formed in the positive resist 12. 
[0039]Then, in this embodiment, 2nd exposure for exposing the temporary resist pattern 12a imperfectly is 
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performed ( drawing 9 (A)). For example, suitable wavelength and light exposure are set up using the usual 
deep UV one-shot exposure machine not expose the temporary resist pattern 12a thoroughly, and full 
exposure is performed. In this example of formation, this full exposure irradiates with the light a of 
wavelength with a center wavelength of 365 nm, and is performed. Thus, if imperfect sensitization is carried 
out, the heat resistance of the temporary resist pattern 1 2a can be raised. 

[0040]Next, like the time of the 1st formation method, bake is performed, the temporary resist pattern 12a is 
changed, and the resist pattern 12b is formed ( drawing 9 (B)). By this bake, the pattern size (caliber) of the 
hole pattern 16a contracts, and the new hole pattern 16b is obtained. However, since the temporary resist 
pattern 12a is imperfectly exposed in the 2nd exposure process mentioned above, compared with the case 
of the 1st formation method, the reduction amount of a pattern size is smalL 

[0041] Drawing 10 is a graph which shows the bake time dependency of a pattern size. Time is taken along a 
horizontal axis, and the size is taken and shown on the vertical axis. The line segment a, b, and c shown in 
drawing 10 and d support the line segment a, b, and c shown in drawing 2 , respectively, and d. The time t2 
before the bake time of onset tO is made to begin, and the time t3 before the bake time of onset tO is made 
to end the 2nd exposure similarly, as shown in drawing 10 . The difference between the 1st formation method 
and the 2nd formation method is the existence of this 2nd exposure. And according to this 2nd formation 
method, the rate of the change to the time of a pattern size becomes small so that clearly from contrast 
with drawing 2 and drawing 1 0 . Therefore, the amount of reduction in size is controllable by higher accuracy. 
[0042]Next, a actual measurement result is shown in drawing 1 1 and drawing 12 . Drawing 1 1 is a graph which 
shows the baking temperature dependency of the amount of reduction in size. Baking temperature (** unit) 
is taken along a horizontal axis, and the range of 1 20 ** - 1 30 ** is shown with the graduation on it every 5 
**. Along the vertical axis, the amount of reduction in size (micrometer unit) is taken. This amount of 
reduction in size is the quantity expressed with the temperature of 90 #* on the basis of the pattern size 
when bake is carried out. The amount of reduction in size has indicated the range of 0 micrometer - 0.2 
micrometer to be a graduation every 0.05 micrometer. 

[0043]The measurement result of the amount of reduction in size at the time of performing 2nd exposure 
and the measurement result of the amount of reduction in size at the time of not performing 2nd exposure 
are shown in drawing 1 1 . A white round sign is a measurement result at the time of not performing 2nd 
exposure among a figure. Each white round sign is mutually combined by the line segment a, and it has 
expressed. A square sign is a measurement result at the time of performing 2nd exposure. Four angle each 
signs are mutually combined by the line segment b, and it has expressed. 

[0044] Drawing 12 is a table showing the aperture value of the measured hole pattern 1 6b. Baking 
temperature is indicated to the 1st fine of the table. The existence of the 2nd exposure is indicated to the 
1st row of the table. And the measured value of the amount of reduction in size is written per mum, 
respectively in each column to which it corresponds after the 2nd line of a table, and the 2nd row. 
[0045]As shown in drawing 1 1 a nd drawing 1 2 , compared with the case where the direction at the time of 
performing 2nd exposure is not exposed, change of the amount of reduction in size to change of baking 
temperature is small. Thus, since the heat resistance of resist improves moderately by performing 2nd 
exposure, the amount of reduction in size changes gently to change of baking temperature. 
[0046] Next, with reference to drawing 13 and drawing 14 , it expfains per [ to the light exposure of a pattern 
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size ] change. Drawing 1 3 is a graph which shows the light exposure dependency of a pattern size (caliber of 
the hole pattern 16b). A light exposure (mJ/cm 2 unit) is taken along a horizontal axis, and the range of 0 
mJ/cm 2 - 500 mJ/cm 2 is shown with the graduation on it for every 100 mJ/cm 2 . A pattern size (micrometer 
unit) is taken along a vertical axis, and the range of 0 micrometer - 0.3 micrometer is indicated to be a 
graduation every 0.05 micrometer A white round sign shows the measured value of a pattern size in a graph, 
and it combines each white round sign by the line segment a f and is shown. 

[0047] Drawing 14 is a table showing the aperture value of the measured hole pattern 16b. In the 1st line of 
the table, the light exposure is indicated per mJ/cm 2 . And the measured value of the pattern size is written 
per mum in each corresponding column of the 2nd line of the table, respectively. 

[0048]The measurement result shown in drawing 1 3 a nd drawing 14 is a thing at the time of performing bake 
for 60 seconds at the temperature of 125 **. As shown in drawing 1 3 and drawing 14 , a pattern size 
increases according to the increase in a light exposure. That is, the amount of reduction in size can be made 
small, so that a light exposure is increased. 

[0049]As explained above, according to the 2nd formation method, the amount of reduction in size is 
controllable by the baking temperature of the bake after development, and the light exposure of the 2nd 
exposure. And a hole pattern size can be made to reduce like the 1st formation method mentioned above, 
without harming the margin to the light exposure and focus in a process conventionally. 
[0050] [A 3rd embodiment] Next, it explains per 3rd formation method of a resist pattern. When the 3rd 
formation method and the 2nd formation method are contrasted, in this 3rd formation method, the special 
feature is at the point performed at the time of execution of the bake after developing the 2nd exposure 
mentioned above. 

[0051]First, the positive resist 12 is applied on the film 10 to be processed ( drawing 1 (A)). Then, 1st 
exposure of the positive resist 12 is performed using the predetermined mask 14 ( drawing 1 (B)). Next, 
negatives are developed, the exposed part of the positive resist 12 is removed, and the temporary resist 
pattern 1 2a is formed ( drawing 1 (C)). 

[0052]Next, it exposes using the exposure device (multiple-purpose optical unit) with which the bake means 
was built in, performing bake. According to this embodiment, the temporary resist pattern 12a is exposed 
immediately after a bake start. This exposure is equivalent to the 2nd exposure explained by a 2nd 
embodiment. Therefore, in the exposure performed during this bake, the temporary resist pattern 12a is 
exposed imperfectly. And the heat resistance of the temporary resist pattern 12a is moderately raised by 
this exposure. 

[0053] Drawing 15 is a graph which shows the bake time dependency of a pattern size. Time is taken along a 
horizontal axis, and the size is taken and shown on the vertical axis. The line segment a, b, and c shown in 
drawing 1 5 and d support the line segment a, b, and c shown in drawing 2 , respectively, and d. The same time 
as the bake time of onset tO is made to start the 2nd exposure, as shown in this graph. The time t2 before 
the bake end time t1 is made to end the 2nd exposure. Thus, since exposure is made to start in a bake 
process and exposure is terminated in a bake process, a throughput does not fall. 

[0054][A 4th embodiment] Next, it explains with reference to drawing 16 per 4th formation method of a 
resist pattern. Drawing 1 6 is a sectional view with which explanation of the 4th formation method of a resist 
pattern is presented. Since the process as the 1 st formation method that the middle is substantially the 
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same is included, with reference to drawing 1 , it explains briefly per this process first. 
[0055] First the positive resist 12 is applied on the film 10 to be processed ( drawing 1 (A)). Then, 1st 
exposure of the positive resist 12 is performed using the predetermined mask 14 ( drawing 1 (B)). Next, 
negatives are developed, the exposed part of the positive resist 12 is removed, and the temporary resist 
pattern 12a is formed ( drawing 1 (C) and drawing 16 (A)). Therefore, the hole pattern 16a is formed in the 
positive resist 12. 

[0056] And 1st bake is performed at a residual solvent and a temperature higher than the usual bake aiming 
at removal of residual water, the temporary resist pattern 12a is changed, and the resist pattern 12b is 
formed ( drawing 1 6 (B)). This bake is performed at about 1 20 **. The temporary resist pattern 12a lacking in 
heat resistance produces a heat flow, and shape changes with these bake. And the pattern size (caliber) of 
the hole pattern 16a contracts, and the new hole pattern 16b is formed, 

[0057]Next, 2nd exposure that exposes the resist pattern 12b thoroughly is performed ( drawing 16 (C)). That 
is, the resist pattern 12b is irradiated with the deep UV light of sufficient light exposure which exposes resist 
thoroughly using a deep UV one-shot exposure machine. Thus, by performing full exposure, the heat 
resistance of the resist pattern 12b is raised. 

[0058]And a residual solvent and 2nd bake aiming at removal of residual water are performed ( drawing 16 
(D)). In this bake process, since the resist pattern 12b has already had sufficient heat resistance at this time, 
a heat flow does not arise. Therefore, removal of the residual solvent whose 1st bake process was 
insufficient, and residual water can be performed. 

[0059] Drawing 17 is a graph which shows the bake time dependency of a pattern size. Time is taken along a 
horizontal axis, and the size is taken and shown on the vertical axis. The line segment a, b, and c shown in 
drawing 17 is equivalent to the line segment a, b, and c shown in drawing 2 , respectively. As shown in this 
drawing 1 7 , the time tO is made to start the 1st bake, and the time of t1 is terminated. Then, the 2nd 
exposure is started at the time t2, and this exposure is performed till the time t3. And finally 2nd bake is 
performed to within a time [ of t4 and t5 ]. 

[0060]Therefore, with this formation method, the amount of reduction in size of a resist pattern is 
controllable by the 1st baking temperature and the 1st bake time (t1™t0). And it does not depend for the 
amount of reduction in size on the shape difference of some hole pattern produced by the variation in the 
hole pattern size after development, and the conditions of the 1st exposure. Therefore, the size of a hole 
pattern can be made to reduce, without harming the margin to the light exposure and focus in a process 
conventionally. 

[0061]Since heat resistance of the resist pattern 12b improves substantially by 2nd exposure, even if it 
performs 2nd bake with the same baking temperature as the 1st bake, shape does not change. Therefore, 1st 
bake and 2nd bake can be performed using the same bake piate, and an additional bake plate is not needed. 
[0062][A 5th embodiment] Next, it explains per 5th formation method of a resist pattern. In the 5th 
formation method, 2nd exposure is performed at the time of the bake after development. Modification of a 
temporary resist pattern is made to stop by exposing a temporary resist pattern thoroughly in this 2nd 
exposure. It explains with reference to drawing 1 per this 5th formation method, and drawing 18 . 
[0063]First, the positive resist 12 is applied on the film 10 to be processed ( drawing 1 (A)). Then, 1st 
exposure of the positive resist 12 is performed using the predetermined mask 14 ( drawing 1 (B)). Next, 
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negatives are developed, the exposed part of the positive resist 12 is removed, and the temporary resist 
pattern 12a is formed ( drawing 1 (Q). Therefore, the hole pattern 16a is formed in the positive resist 12. 
[0064]Next, it exposes using the exposure device (multiple-purpose optical unit) with which the bake means 
was built in, performing bake. This bake is performed at a residual solvent and a temperature higher than the 
usual bake aiming at removal of residual water, and is made to transform the temporary resist pattern 12a, 
And after only suitable time performs bake, the temporary resist pattern 12a is exposed. This exposure is 
equivalent to the 2nd exposure explained by a 4th embodiment. Therefore, in the exposure performed during 
this bake, the temporary resist pattern 12a is exposed thoroughly. And by this exposure, the heat resistance 
of the temporary resist pattern 12a is raised, and modification by bake is deterred. 

[0065] Drawing 18 is a graph which shows the bake time dependency of a pattern size. Time is taken along a 
horizontal axis, and the size is taken and shown on the vertical axis. The line segment a, b, and c shown in 
drawing 18 is equivalent to the line segment a, b, and c shown in drawing 2 , respectively. 
[0066]The bake after development is made to start at the time of the time tO, as shown in drawing 1 8 . Then, 
when temperature is usually highly set up rather than the time of bake (in the case of the line segments b 
and c of drawing 18 ), a pattern size decreases with progress of time (however, as shown in drawing 18 , a 
pattern size does not necessarily fall linearly.). Then, the 2nd exposure is made to start at the time of the 
time t1 . It continues til! the time t2 and this exposure is performed. Reduction of a pattern size stops and the 
predetermined resist pattern 12b, therefore the hole pattern 16b are obtained by this exposure (refer to 
drawing 1 (D).). However, as shown in drawing 1 8 , reduction of a pattern size does not necessarily stop 
simultaneously with the start of exposure, . After that, bake is performed continuously and terminated at the 
time of the suitable time t3. 

[0067]Thus, with the 5th formation method, the reduction amount of a pattern size is controllable in the 
temperature of the bake after development, and time (t1-t0) after starting bake until it starts exposure. The 
light exposure at the time of exposure is controllable by adjusting time (t2-t1) etc. The residual solvent and 
residual water which are contained in the resist pattern 12b are thoroughly removable by the bake after 
exposure completion. Since it is made to start in a bake process and the 2nd exposure is terminated in a 
bake process, a throughput does not fall. 

[0068][A 6th embodiment] Next, it explains per 6th formation method of a resist pattern. In this 6th 
formation method, two exposure is performed during the bake execution after development. In the first 
exposure, the temporary resist pattern 12a is exposed imperfectly, and it plans making moderate speed of 
reduction of the pattern size by bake. In the next exposure, the temporary resist pattern 1 2a is exposed 
thoroughly, and reduction of the pattern size by bake is stopped. 

[0069] First, the positive resist 12 is applied on the film 10 to be processed ( drawing 1 (A)). Then, 1st 
exposure of the positive resist 12 is performed using the predetermined mask 14 ( drawing 1 (B)). Next, 
negatives are developed, the exposed part of the positive resist 12 is removed, and the temporary resist 
pattern 1 2a is formed ( drawing 1 (O). 

[0070]Next, it exposes using the exposure device (multiple-purpose optical unit) with which the bake means 
was built in, performing bake. According to this embodiment, the temporary resist pattern 12a is exposed 
immediately after a bake start. This exposure is equivalent to the 2nd exposure explained by a 2nd 
embodiment. Therefore, in the exposure performed during this bake, the temporary resist pattern 12a is 
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exposed imperfectly. And the heat resistance of the temporary resist pattern 12a is moderately raised by 
this exposure. 

[0071]Next, after only suitable time performs bake continuously, 3rd exposure for exposing the temporary 
resist pattern 12a thoroughly is performed. As a result, modification of the temporary resist pattern 12a 
stops, and the resist pattern 12b is obtained. This 3rd exposure is also performed using the same 
multiple-purpose optical unit as the 2nd exposure. This 3rd exposure is equivalent to the 2nd exposure 
explained by a 5th embodiment. 

[0072] Drawing 19 is a graph which shows the bake time dependency of a pattern size. Time is taken along a 
horizontal axis, and the size is taken and shown on the vertical axis. The line segment a r b, and c shown in 
drawing 19 is equivalent to the line segment a, b, and c shown in drawing 2 , respectively. 
[0073]The same time as the bake time of onset tO is made to begin, and the time of t1 is made to end the 
2nd exposure, as shown in drawing 1 9 . Then, the 3rd exposure is made to start at the time of the time t2. It 
continues till the time t3 and this exposure is performed. Reduction of a pattern size stops and the 
predetermined resist pattern 12b, therefore the hole pattern 16b are obtained by this exposure ( drawing 1 
(D)). After that, bake is performed continuously and terminated at the time of the suitable time t4. 
[0074]Thus, the reduction amount of a pattern size is controllable by the 6th formation method with the 
temperature of the bake after development, time (t2-t0) after starting bake until it starts the 3rd exposure, 
and the light exposure at the time of the 2nd exposure. The residual solvent and residual water which are 
contained in the resist pattern 1 2b are thoroughly removable by the bake after exposure completion. Since it 
is made to start in a bake process and the 2nd time and the 3rd exposure are terminated in a bake process, 
a throughput does not fall. 
[0075] 

[Effect of the Invention]According to the formation method of the resist pattern of this invention, by 
performing bake after development at a residual solvent and a temperature higher than the usual bake aiming 
at removal of residual water, a temporary resist pattern is changed and a resist pattern is formed. Therefore, 
a resist pattern more detailed than before can be formed using a conventional KrF light and chemical 
amplification type resist, without using short wavelength light, such as ArF light. 
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/hLT, JW^> 1 6b3btf#SnSo fib, 

±abfta2|iIB©««Igfcj3^TfiUS?Xh/^> 

dt±s *n*ftH2fc^Lfc»#a,> b, cSsJctfdfc: 
»(5lT^8o 0 1 0 fcaVTJ: 3 gf2H@<Df87te 
«\ ^IPtt&BMB t 0 J: 0 fcfu<DR£ffl t 2 

bii:< ^?ra»iera t o ± o fetuo^w t 3 k» 

<om2mm^mt^mv^o fit, c<o*2jgja 40 
^mcxms, is 2 fcia 1 0 £0)NitfriE>mz>fr-%:£o 

[0 0 4 2] 3fcfc, *B©a!lStt**H 1 1 *J±tfB 1 
*K 1 2 0°C~ 1 3 O^ISHSS'CcrttCS^T^ 



i^Bi> 0 /x m— 0 . 2 /a m<DWM%: 0 . 0 5 /i m ET 

[0043] mi ncit, m2mMom^^f^tam^ 
<DT&&ffi'bm<DfflM£m£. m 2 0i««Tt>§^ 

a^E*tt* 2 111 a ©B^sfrtoaA^few^oa 

£fi*7*«o *a?UB^*|»»afcj:oTS^K:iB-& 

[0 0 4 4] Hl2tt, fflll^bft*;— ;W^#> l 6bf) 

fUS^o »fe % *cd lMBfct±«2[gBOKiteCD*r 
KSfLTS^, fbt, *©2frBWK:teJ:tf 2 5*J 

[0 0 4 5] 0 1 1 33j=£fia 1 2fC^lT£3^ m2\B] 

[0 0 4 6] 0 1 3*3<fctf|g 1 4^#iU, ^ 

*^^o»«»KW««ffc(c:o*Kffl|-r« 0 Eli 3 
14, ^i/rfffi (#— ;W**>1 6bonS) Og)tl 

#Mlfc:Kft& (mj/cm 
2 OmJ/cm 2 -5 0 0mj/cm 2 

^)»100mj/cm 2 ^^t|fct^bt$ 
£ 0 «tt*Ctt^£;y^J-ffi (^m^Lffi) 0 

3/im«(SIS0. 0 5 /x mCTtfrCgjSo T 

[0 0 4 7] Sfe, 0i4fci, SJtbfc*— 1 

[0 0 4 8] Ell 3*5j:tfia 1 4^^TS[I^$S* 
t><DT*&2> 0 mi 34Bcfctfiai 4^1" £3^, H^fi 

<DmMcm^$>^mtfmim'?z><> awes* 

[0 0 4 9] W±S8BaUfci:5fcs S2»fiESfffifcJ:ft 
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[0 0 5 0] OS 3 <D*M£>ffJM] #ItC, US?X h /< * 
[0 0 5 1] $fe-#\ SiJPlI 1 0<Olfc*^l/-/*X h 1 

2#&*rr* (si (a) ) o i^ts m^^^x^i 

(01 (B) ) o *te % 8MH*ffoT*^U^h 1 2 
« (Hi CO ) . 

[0 0 5 2] ^K, ^— *¥a**rtSSSftJfc»fcl&B 

Ui^Xb^vi 2 a©K31fi«ff3o C©WttH\ 
«IISi£OJgffi'I?fiBJ5Lfc:m2|g]B<DB^tCffi^-rS (! fit 

1 2 a^^^cS^-tf&o f Lt, CCDSt^tcj; 
"3, 1 2 a<DWfyt££iimcft±£-tl: 

■So 20 

[0053] iisn 'tz^'&tn^-zmm&m®. 

?XoT^LT^3o 01 SK^-TiK^a, b, cfecfct? 
dfciu ^n^tl!l2C^Lfc^as b, cfiitfdfc: 

cDBJRSt 2MtT£i*3o ^— ^xgfpfc: 

Sft£FJ&£^T^-^Xg4^^^T£^3CD 

[0 0 5 4] im4omMOBm U^XJ-^3? 

xDmAftititfrmc^. mi 6^m^rmmT^c 

[0 0 5 5] $te?\ flHraiK 1 0O±t*^l/S>X h 1 
2*sMs*rs (01 (a) ) „ m^r, F/f^CD^X^l 

4 fcffl^Tatf^L^X M2C^1 MS<OMyt&ff 5 
(01 (B) ) o 5B«*ffoT#i?U'5'Xh 1 2 40 

§ (01 (C) *S«fctf01 6 (A) ) o iot, 
i^X h 1 2Kfr— ;W*£l/ 1 6 atfMJtlS. 
[0 0 5 6] f LT, S9»«te«ttfgM7j<»©|»** 
@6<Ji: Lftii^©-^-^^ !3 feWV^?ae?ffi lissom 
-f^rfToT, fiUi?7M*yi2a*SJBS^ b- 
^XW^>1 2 b^fiTf-S (016 (B) ) o ZL(D 

*K »tt^SL^Ml^>~Xb^£:y 1 2att|7n- 
^CTfl^bbb^ffrTSo ^ LT, 6 a so 



1 6 biflEj££:HS D 

[0 0 5 7] ^t, b-^X h;^yi2 b^^lc^ 
£H±S£2EJS<D»fc:£fi : -5 (0 16 (O ) „ TKt, 

t^— :7UV-^JI6»£fl!^T, 
CM?S«+^MSOf^"7UV^U^ b 

tlc£V^ UiSX b^$> 1 2 bcomm^[^±^-^ 

a 

[0 0 5 8] f LT, ««JS^±tfB«*5h0fiii£j£ 
BWi:bfcSl2|llB^-^^a (0 16 (D) ) o 
ii^-^lS'Pti, c«^T-fficL/^7. b^£:y l 

[0 0 5 9] /i*Zsvmo>*—*Vmilc(¥& 

fcTSUTVS. i(7^Wa, b*J<fctfc 
tet, ^-n-? ? n0 2^Lfc^a, b&itf cfotff&L 
TV^S 0 ^©0 1 7fc^"TJ;etC, 31 1 EUgW*— ^ 
R^ffll OlcBBSftS-e, t 1 <75B# HK^7St«„ fiH^ 

t, mat 2K^2im@o®7ts:iB^bT, cojet* 

[0 0 6 0] tMoT, EK0J&££j£-Z?«, b-^X h/<* 
BO^— 4fBJM (t 1-tO) fc±»)M«nf*So *L 

0 b ©set©^©/^ \y «t d * csero*-* 

[006 1] 2b»$2@gOg 

ttiflHbLft^ lot, 0llHBcO'<-^i:S2 0B 
ifiiotD-^— if -fly— Y %:>&m tbftv\ 

[0062] [ai 5 cr>mm<D&m~i vac, u^x h 

JSfliao^— ^^*ClB2lHlSoajfcSff-5o c: com 2 0 
B ©«JtTHE» U^X h C 
iltcj;?), tl/i'X ^X h -y So 

[0 0 6 3] ft-f. SADXK 1 0<D±fc^i?Ui?X b 1 

2*»^*ra (01 (a) ) „ ^j,->t. Rff^covxi' i 

4^U^T^> ? b'> > X h 1 2 <DW, 1 0@«fg7t^fT5 
(01 (B) ) „ mm%'{7^Ttfi?Uz/Xh 1 2 
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% (HI (C) ) 0 iot, ^-^k>7h 1 2lz*~)V 

[0064] ^ic. ^— ^^@*^m^nfts^gs 

mtctf^— ^^tToft^tcfgU^X h^£;y 1 2 a Of 
S^Tti, Cgl^'Xh^^l 2 a^^cS^-e 
Co 0 6 5] Bi 8tt, ^^vHS©^— ?i$|Hlffi#tt 

ta\ tn^nm 2izmi,rmfta. b *s ± of c £*f is l 

[0066] m 1 8 tc^-r «fc a gus^©^— ^ itm 20 
rat o^t^ra^^s,, -rat, mw^—tmj:*) 

«K (© U H 1 8 itt? <fc o tc/<i& ytf&fitittt&tfc 

*-p»RLTff3. ELOJtJttJctc /^ytffioi^ 
1 6 b*^6n« (H 1 (D) #fi3„ (iU 121 1 8 

frV\ 3S^^:B#rat 3CDi:^Kr^T?-&§o 

[0067] £<D&otc, msmtftzmTte, 
VTi^m^mt&t^-vtomm (t i-t 0) tt- 

(t 2-t 1) ftif*9B8ff SCtfCfcoTSIWr**! 
fc*^** 0 Sfc, SftS&T&^-^fcl^tK I^X 

1 2 b *tc^£ft«KS?8iife££f8e7k#* 

[0 0 6 8] 6 0*fiS03g|fi] l^X 

StftTHi'lKUv'X 1 2 a ^7c^:^:^S-y: 

>-l 2 a *^(CJK«*H±T, ^-ftiS^yvfft 
©l6/.b£ih#>Sc so 
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[0 0 6 9] ifc-T, SHraUK 1 OOXfc^U^X h 1 
2*aStff3 CHI (A) ) . iS^T, SKOVX^l 
4*fflV^T*S?US?X h- 1 2©^1 @B©»3t3&ff 5 

CHI (B) ) o 3J»C. 3B«5&fToT*^US?Xh 1 2 
cOM^gP^PtSU fgl^XW^Vl 2 a^Jgrit-T 
■3 (HI (O), 

[0 0 7 0] ^-*¥Kjb«rt*arftfcB3fcgS 

i/->*xh/^> i 2 aofDt^frdc coar^a, 112 
©*mso»Mrff«w l ?t $ 2 ia a ©bask ti m t % . se 

t)> IKl^Xb^V 1 2 aCWI^'ft^jiatciRii?^ 
[0 0 7 1] SS«:l^ra?£«-^— ^*«BBEWlcff 

46^3HJS<0^%?TP o ClOitS« s {gl^Xh^ 
> 1 2 a £D^J^A^±S ¥3 „ US?X h > 1 2 b W# 6 
tl£„ C«^3iai@©a^fem2[eI@£Dai) , fii:|W)^CD^ 

[0072] hi q it, rtzz/Ttmco^— ^^ra^tt 

loT^LTl^, Hl9tSH*a, b«J«fctfc 
lis ?n?ni2icSLft8^a, b*3J;tf ct»6L 

[0 0 7 3] H 1 9 fcjjVTi: 3 fc, §|2iU@€iS^t±, 

^-^ra^Bfra t o tm-(r>mm^m^-^T, 1 1 © 

iH(«7?^^o Scl^T, B$rat 2«i:*fC^3|Hlg 

go^xh/^y 1 2 bfot*-;w^yi 6btf 
^#?»t^§ (Hi (D) ) 0 ^o^t, ^-i'lilSiLT 

[0074] seawfcfiffi-ett, 
s<o»/j^a*, &(omm£. ^-z&msfc 

LTfrp>m3mB<Dmy£%:ffli)b~?&wi~e<Dmffl at 2- 

t 0) m2(eI@«ii^OS7 , fiail-C : ffeijSn?^So 

SCt^TJiSo ^ ^2Hiafe«fctf^3|liacDS^li 
^— ^ XS tf (cl flflte^ €■ T — ^ II iz T S •& 3 © 

[0 0 7 5] 
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»*r». for, fittiofefis^xh;^^ 
[HI 2] m*>^©^— *i$iiMSE^*3j?*-HTa& 

So 

CH3] ^zzs^m(D^->7nm.mr-n&7F.-?WT*%> » 

[05] ^X^&t^£>^i£^|15{&^-r0T?& 

[16] v^^viisii/^^ffitcie^^-rsT'fe 

[18] y*— i37,h/^iy^mtcomm^^rmX'^> 20 



[0i o] ^s^>t(-^ok— ^BfrafS^tt^-rsT-s 
[Bin ^fsis^a©^-^sa{jfe#i4^-r0-es 
[01 2] >fi£ffi>ha©^— #fflaftt#te*^BT?fc 

[0 1 3] ;^>^tS©Mifti?tt^gtiT^a„ 
[0 1 4] ^5?>^-!SO@7tM«C^tt^^-r0TSSo 

[01 5] **>Tm<D'*>—ztimmfte&iFftw?3b 

[016] hrt* >cr>m 4 fl?fig*j*OiiB^iciit-r 

[0i 7] ^^v^iio^-i-pfritett^tit^ 
[0i 8] >^^m<o^~zmMm?^m-tmT«%> 
[01 9] ;<*>^m<D^~?mm{mn.*:^-?mT*& 

i o : j&imiH l 2 : ^i^-^xf 

12a:f^Ah;^> 12b: 

14:7^^ 16 a, 16b:$-;W^y 
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